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Fundamental constants Unit conversions 

speed of light in vacuum c 3.00 x 10° ms7! N =kgms~? 

permittivity of free space €9 8.85 x 10-!2C?N-!m~? (or Fm!) J = Nm = kgm?s-? 

permeability of free space pg 4m x 107’ N A~? (or Hm7!) W=Js! = AV= kem?s-? 
electron charge —e =1,60 10-6 QG=VA> = kem*s-* A? 

electron mass 9.11 x 1073! kg C=As 

proton mass 1.67 x 107?’ kg i =coy = ke mst A 
Boltzmann’s constant kp 13810" JK Tf =NA a = Vem = les" A 
Avogadro’s number Na 6.02 x 1078 mol! HeTecA = Ves = hews? A 
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Vector and vector calculus identities 


x (b xX c) = (a-c)b— (a: b)c 
a-(bxc)=(axb)-c 
div(fF) = fdivF+F- grad f 
div (grad f) = V’f 
div (curl F) = 


curl (grad f) = 0 
curl (curl F) = grad(div F) — V?F 
div (F x G) = (curlF) - G — F- (curl G) 


Various integrals 
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Differential operations for a scalar field f and a vector field F 


Cartesian coordinates (z, y, z) 
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Cylindrical coordinates (r, ¢, z) 
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Spherical coordinates (r, 0, ¢) 
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Miscellaneous formulae 
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